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(57) Abstract: A Ihin layer thermoelectric element 
pair unit is modularized into a high-density 
integrated type to therehy improve its adaptability 
to various applications. Many P-type and N-type 
thin-layer thermoelectric semiconductor element 
pair units and thin-layer electrodes are formed on a 
flexible heat-insulaling/electricity-insulating sheet, 
electrodes are formed so as to hold the thermoelectric 
semiconductor element pair units from the opposite 
sides and allow the low-temperature side to overlap 
the high-temperature side in order to improve a 
thermoelectric effect and to provide a broader 
contact area between electrodes and thermoelectric 
semiconductor pair units, and the sheet is bent 
or coiled to effect three-dimensional working, 
whereby a high-density integrated type thin-layer 
thermoelectric module is produced. An air layer or 
a heat-insulating element layer may be interposed 
between adjacent thermoelectric element units, or a 
sheet-form film may be used to seal the surrounding 
against rr 
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Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 



This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following re 
Claims Nos.: 

because they relate to subject matter not required to be searched by tins Authority, namely: 



Claims Nos.: 

because they relate to parts of the international application that do not comply with the picscribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



□ Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



x No. Ill Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 

See extra sheet 



As all required additional search fees were timely paid by the applicant, this international search report covers all searcl 

2 - [*] As all searchable claims could be searched without effort justifying an additional fee. this Authority did not invite payment of 

any additional fee. 

3 - CZ1 As only some of the required additional search fees were timely paid by the applicant, this international search report ci 

only those claims for which fees were paid, specifically claims Nos.: 



No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims, it is covered by claims Nos.: 
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□ No protest accompanied the payment of additional search fees. 
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The requirement of unity of invention (PCT Rule 13.1) in an 
international application is fulfilled only when, as stipulated in PCT 
Rule 13.2, there is technical relationship among a group of inventions 
in the claims involving one or more of the same or corresponding special 
technical features (technical features that define a contribution which 
each of the claimed inventions, considered as a whole, makes over the 
prior art) . 

A technical feature common to inventions in claims 1-7 in this 
application is "a high-density integrated type thin- layer thermoelectric 
module produced by providing a P-type thermoelectric semiconductor 
element thin layer, a N-type thermoelectric semiconductor element thin 
layer, and a thin-layer electrode for joining the thermoelectric 
semiconductor elements on a heat -insulating/electricity- insulating 
flexible thin sheet" . 



Whereas, the above "high-density integrated type thin-layer 
thermoelectric module produced by providing a P-type thermoelectric 
semiconductor element thin layer, a N-type thermoelectric semiconductor 
element thin layer, and a thin-layer electrode for joining the 
thermoelectric semiconductor elements on a 

heat-insulating/electricity- insulating flexible thin sheet" is 
described in document 1: JP 4-030586 A (Matsushita Electric Industrial 
Co., Ltd.), 03 February, 1992 (03.02.92), Page 2, lower left column, 
lines 7 to 19; lower right column, lines 14 to 18; Figs. 1, 2, document 
2 : JP 2 004-104041 A (Sony Corp. ) , 02 April, 2 004 (02 .04 . 04) , claims 1-4, 
8-10, document 3: JP 8-153898 A (Matsushita Electric Industrial Co., 
Ltd.), 11 June, 1996 (11.06.96), claims 1,4, [0014]. 

Therefore, since the above "high-density integrated type thin- layer 
thermoelectric module produced by providing a P-type thermoelectric 
semiconductor element thin layer, a N-type thermoelectric semiconductor 
element thin layer, and a thin- layer electrode for joining the 
thermoelectric semiconductor elements on a 

heat-insulating/electricity- insulating flexible thin sheet" is 
considered to had already been a publicly known technical feature when 
this international application was filed, it is not a technology that 
makes contribution over the prior art and is not a special technical 
feature stipulated in the above Rule. 

In addition, there exists no other same or corresponding special 
technical feature among the above inventions. 

From the above reasons , there exists no same or corresponding special 
technical features among the above inventions in this application, and 
the inventions in the claims in this international application do not 
fulfill the requirement of unity of invention as stipulated in PCT Rule 
13.1. 
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integrated type to thereby improve its adaptability 
to various applications. Many P-type and N-type 
thin-layer thermoelectric semiconductor element 
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